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J&LrJK? iSWE* 01 ™ PRANCA1SB 
DBS PBTROLBS, a French corporate body, 
of 5 rue Mlchel-Ange, Paris 16 erne. 
France do hereby declare die invention* 
for which we pray that a patent 
may be granted to us, and the 
method by winch h is to be performed, 
to be particularly described in and by the 
t oHowing statement: — 

The present invention is concerned with 
exploratory drilling and in particoUr to the 
protection of adrlUed holTagamit caving 
m and ingress of water. 

Known methods, in spite o( the progress 
achieved, a0 have the common charao- 
traistic of protecting the drilled hole against 
caving in of the strata passed Ihxouflh by 
means of tubes which are sent down a§ the 
J^g descends. This type of protection 
wmnh la costly, due both to the time 
required to place the tubes in position and 
the mandhandling involved and to the cost 
OX the tube* used, !■ particularly trouble- 

* hi the case where driUmg methods, 

sre em* 
. due to 

• «> — — mi wmmk mah uafO shaft 

against the walls of thebore hole, is added 
to the above disadvantage. Thb loss of 
power may be considerable became thii 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
cj«iging It » necessary to raise the drive 
ihatt, which comprises lengths of rod 
screwed one into the other, and unscrew It 

^55u$S& ^ W ** ote ****** called 
flaxMrinhtgr achieves a net advamce over 
rc*ary methods because the drive shaft hi 
i^ffi 1 ^ " armoured hose for the 

tool driving motor and the flexible hose can 
ce wound up or unwound by means of a 
drum. In addition, the space taken up by the 
frilling platform can be reacted fa ske, 
However Ihla method does not dispense whfa 
the i*ed to protect the drilled bole using 
steel tubes to prevent caving in of the strata* 



Furthermore, it ii essential to ensure a 

S^SV^^T 1 ^ ?«iWe aose so as to 
avoid the considerable danger if an eruption 
occurs, 

, ^5°^g to ODO »*peet of the present 
invention there Is provided a method of 
exploratory drilling comprising drilling a 
^^^«Wfag ? tobn£ arou^O^wan 
of the drilled hole simultaneously with 
MUfag of the hole, the tube prevwnlmg 
caving in of the strata and ingrassof water! 
According to another aspect of the 
fewntkm there is provided a 
mfttiod of exploratory drilling comprising 
driffing a hole by passing a ^SSgtSS 
downwardly through the earth, mouuttns n 
tubinsj around the wall of the drilledhole 

^SS^IL downward 
movement of the drilling tool to prevent 
caving m of the itrateTnd ingress ofwater 

*edrUm^ CWrled 

t^L5*A?^2!llf forM X«BTt»d be- 
tween the itattonary exnandable nmnbw 
and the drilling tool tocamle^drilStS 
tojprogress downwsrdly. 

Thus, on tiia surface, instead of having a 
large stock of pipes always available, which 
are assembled one to the other as drilling 
avSSabW * ^°^y to tovc 
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— _ stock of moulding niaterials 
t^LSfX^ 6 Wro^Tta^l, 
from which are led info a tubing form cr 
connected wiA and above the driffiWtool 

By use of this method the itratadin be RS 
dunportod fanmediatety after drSS». 5 
Jfte portion of tub&g In the process of 
be^inouliled nmy be protected from the 
fi^.!*^ • rteeve whkh is moulo>d 
below It. This enables the tubing to beef- on 
festively protected during im B mc^olna 
process because his enough to ensurethat 
the sleeve former and drifting tool holder 
srerffectively sealed lor the tubing former 
to be protected from the strata and, as a 95 
result, oU water ingress. . v * 
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forwHag Ucovb 6 through droujt 5 

pwMtan greater than 2.50O ban »~< - 
r«d«taace to traction grn^tluSfTm^ 

aqua, o.g. mud, cbcnhtei. thai «f«~~«_!5 
J£J»jW«n» polyjnertwttoa of tho Injected 



•view in croa 

FlRure 6 I, . dW. mm »tic illwtmtloi, „J h^^",*^^ ^ fl ^°^^ **UA cS 

Protection of ^SJl^I^V: j5t^ .?» 



F^^LS^ <* machine 3 

03 descent ofilic machine of FfeurclT* 

_ ^2^°?°Ifi»« » motor 1 dtMn* 
?JS%? ^ tod i «id which njiVbe! 
turbine or An electric motor. nktoSZjl! 
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•Bghdy deflate units IS and 16 to 

PJWtian .of the hardSo^ 
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smit the drifting depth the* erisurmg as 
injection pressure for die resins at formers 
15 and 16 whkh b 30 ban a^her than that at 
the bottom. Flexible hose* 33 aod 34 are 
heated thus ensuring that the viscosity of the 
material is not lowered* A valve 37 enables 
the Introduction of hardener into a italic 
mixer 38 to be stopped. This allows stalk; 
mixer 38 to be drained oi hardener, m the 
event of a temporary stop in drilling, before 
valve 39, which controls the feed of resin to 
infection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It will be understood that two 
assemblies exist similar to that shown in 
Figure 6. one for the sleeve 6. the other toe 
die tubing 8. 

Thus H will be understood that circuits 5 
and 7, illustrated in Figure 1, each comprise 
two channels, one forme resin and the other 
for the hardener, the channel for the alter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such aa 38. Likewise, valves such as 39 
control the flow of each of the resins and 
they are located one in channel 7 near in- 
jection zone 19 and the other in channel & 
near injection zone 2<X 

The advancement of drilling and the 
form tug of tubing 8 and its sleeve 6 
carried out as Illustrated dlejpummi 
In Figures 3 to 5. In Figure 3, sleeves 11 
12 are Illustrated deflated and inflated 
respectively. Sleeve 11 is fast with body 10 
and descends with body 10 as a result of oil 
pressure, m the general circuit 23, exerted, 
on piston 40, fiat with body 10, under the 
control of control unit 9 (Figure S). Oil 
entering the top part of cyhnder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly appfied against tubing 8 by 
previous Inflation of The sleeve. Thui, as tool 
2^ progresses downwards, body 10 descends 
relative to sleeve 12. Former* 13 and 16 fast 
with body 10 also descend and, during this 
movement, a certain amount of resm is 
extruded m zone 20 to form sleeve 6, the 
resin gradually polymerising m the regions 
of the heating element 18. whereas resin 
extruded m zone 19, the flow of which Is 
different from the reshk used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It is of course 
understood that the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm Chick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of reams. 

The tool oonunues to advance downwards 
until piston 40 reaches the bottom of 
cyhnder 42, Figure 4. This leads to die 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 
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deflated to enable It to lake up j 
position as the result of injection of ml into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 
end of stroke stop 58. the impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring infl a tion and 
deflation of (he sleeves have not been 
illustrated. Thus, daring a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 
cylinder 42 is close to piston 40, all that is 
necessary is to spply oH under ptCBSure once 
again inside sleeve 12 and release the 
pressure Inside sleeve 11 to return to the 
initial conditions illustrated in Figure 3. For 
this rmrpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 6, then, are found the oil osrcult 23, 
resin supply circuit 5 and 7 and mud circuit 
4 comprising a down channel Aa and an up 
channel 4b m zone Z, Figure 7. 

A nigh pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 1 1 and 12. A first circuit 43 leads 
to controls C15, C16 and C22 for inflating 
formers 15, 16 end shield 22. In the same 
way a second circuit 44 leads to controls Cll 
sndC12for sleeves 11 sad 12. The assembly 
of circuits 48, 49 and SO controlling controls 
CIS, C16, and C22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 
movement of which depends on the ofl led 
via circuit 41. Circuit 41, serving channels 
C42a and C42&* controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42c, the drill to 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C426, cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 
and 47. The mud circuit 4 is also placed 
under the control of controls CB, CP and 
CO for three valves B.F.O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 
Valves B and F may be closed in the event of 
the forming machine being stopped or due 
to detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
CSX In this mustration. the zone including 
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the tube making machine, and the Inflatable 
fjeovea, has been indicated by the letter Z. 
The moulding zone has been indicated by 
the letter M. Am far as the mod circuit b 
5 coooerned, it is seen that it ii fed in by 
flexible home 3 and returned far channel 4b 
to atmnfar section A. Supply arctdla 5 and 7 
for reami and hardeners are placed under 
iA 2* control of control* C35, C36 and C3S 
10 C36 as well ea control* C37 end C'37 
eontroffing reives 37 for me hardener 
c^uh^andC39endC'39controlmTgTa^ea 
39 for the reams sapper. A channel 54 
connects control unit 51 to controls C35 to 
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15 C'36 thus brining the ream (Sow under a 
control relative to the speed of advance by 
any desired method, channel C53 also 
enabling this flow to be brought under a* 
control .relative to the pressure existing at 

20 the bottom of the drilling transmitted by 
m>essnre sensor 53 by any desired method 

« ^. S ******* to ^»» controls, a dotted Una 
25 C 53 has been Uhutrated to show a • pedal 
connection the object of which h hi sead7 
signal set in motion by vary high pressure or 
an eruption. This dgriat €y ^neaas of 
cormecfion 55, enables me flow of reams to 
30 ft 9t °P^A *** of lieam^ektnente 

«wttchcd off » by means of connecdmi 56 for 
controlling the closure of the mud circuit 
« Z£T** E and F end by means of connection 
35 57 for oonnrilng the inCatkm of sleeves It 
and 12, wiAtnc object of locking the 
machine and proceeding to insert a cement 

An r yas ^ om drcniis can be of any 

40 form and as they are not part of the in- 
vention Insofar aa the appneafion of the 
units, which can be obtamed from trade 
sources, fa concerned, .it has not been 
deemed necessary to illustrate in detail 
45 ?ach control, whose atru^ 

form. The control of resin flow fruits such 
m £ ** j n fw»« of 10%. Thus, 
even tr the bore hole passes throuoh an 

2.1 i ^iacrease In resin flow wiU 
PJ&^toa tHght Increase m sleeve and 
tuning thicknesses in the region of the 
cavern. Again tt will be noted that although 
fttch onverei are usually filled with water-Tit 
55 is always possible to make the sleeve 
l** 5 *^ the inaterial thweof ii selected to 
be able to polymeriae In water. As the tuning 
b protected by the sleeve, the tubing can 
still be moulded normally. 

. 3 driUh ? g mu,t be mlcxruptcd, the Dow of 
^ topped by mean, valve737 
^MnT^ m dr *0d of har- 
dener. If drilling recommences, a start k 
made by machining the Inner wait of the 
« bottom^ olTObing K 



the bottom of the drilling. Thus the 
retractable tod 2, during its descent, ad- 
jancei lb head gradually downwards in the 
tubing and cuts a waH in a truncated shape 
untU «oetmg up with the protecting sleeve. 70 
Thtt truncated shape cutting may alter- 
natively be carried out by a coring sleeve. 
^**eve being locutS juTZvT*e 
drilling toot If a cement plug has been 

SSXw iL? £° ken ttp °y mca " of the 75 
drUImg toot, the pressure at the bottom 
befeg coined 6y the clamps urTSe 
ttacnme In the conventional way. When 
former 15 reaches the point where the 
truncated portion commences, resin is 80 
fajeetcd wi&out hardener tfiui forcing out 
aemud, then the controli are set for the 
feed of hardener and resin. While the 
machine ; is descending and as soon as 
fonner 16 reaches the bottom end of the 85 
truncated cone, the controls are set for 
SSf^^ this maimer . 

pwect joint u made between die earlier 
tutting and a new section of tubing, the end 

ZJZZtt*^}^*** two 90 

truncated layers of tubing resin. Thus the 

tootng ioJnt to be made after an in- 



^•f?"^? nt th * t thormoherdeitfng 93 * 

sreeve and tubing can be of any sort 
provided that theS mechanical propertks 
are sufficient to take the place oFcSh 
venrional tubing. Thus the invention en- 100 
confesses the case of forming a tubing B 
without nafttng a sleeve 6. ^ 

In addition to the above-mentioned 
applications, that is to lay borecole drilling 
with simultaneous forming of tubing con- 105 
Sy oysly. the stoppfagTuJthe rcststtmeof 
the downward advance, me rnsciuneoan 
also be used to make the internal steevema 
oitii^evenlft^withvnUerorTn^e 
conrp^o.^ V**"™* - '» 

and cyhnd er_ 42, can be reversed Co return 
the asiemhiy to a desired depth, as for 115 

restarting the process ' 
with the object of ^oWtinglt tothe 
Previously formed r^ortlon. 

WHAT V7B CLAIM IS>— 

me J^? of exploratory drilling 120 
comprising dWttng a hoieTnd mooJu^gi 
tubing around the wall of the drilled hole 
sraojtaneously with drilHng of the h ole, tt» 
tube preventfaig caving In of the strata and 
tnaress of water. I2 5 

method of exploratory druhng 
comprttng driUmg a hole by passhMB 
dftfnz tool downv^rdry thrbr^ Se^Sth! 
moulding a tubing around the wall of the 
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drilled hole ilmultaaootiBly with the 

^^t^^i^i <* tog tool, to 

present eavfe^ in of the strata eod£«xw of 

f^™^^ drintag tool fa expanded 
lete^e^Mt the moulded tubhigioaeto 
orenmt relative movement between the 
erpamUble member end the tnblag end a 
^k""^ between ihe ^tkmerr 
expandable member end die drfllme tool to 
the drUHng tool to p££S dowi 

3 v4 mcthod According to either claim 1 
or claim 2, hi which moolcfing of the tubfag 

«onad the wall of_ the drUtod SSb. fhS 

dmmwardly parallel to the driUng mxh™ 

4. A mcthoff acratatij to data 3. fat 
jrtdch the moukUWr material bTtha^ 
^^J^J^J^ b heated after 

5. A m»tfiod according to claim 4. fa, 

tobrfi'i l ssj ,ed m * toAi u p*» 

dhwtly again* thew3r ofttledSltad 
**e Prfw to moulding of the tubing. 

7, A method aocortlsg to claim 6. fa, 
S^^SSS?*"* to carri.dou? 

byexjni«M aoiild»fale materia! therefor 
Jj° m ">>toJ?=ti©n toon around the Vat! of 

oAtfL?i^ £2? < ? d, P« to «W»«r claim 6 

poh-meriiatfen thereof talto, dfn, 2S™f 



1.448J04 



^of m tSc a 1^r tCrial to <he 

■J* j\j^ C j?^, ,or ""J** out the 
method of data 2. ccanprittog a drillW 
tod, « ' "Parting body lor «S»orttoVttS 
drtOmg tool ■ motor for iotafe«fiEr tool 
^"oimtBd below die lupporSg todyW 
tot inflatable ineufair aleeVflSdT^m 
body, a leeond inflatable annular deeve 
S^^»««**<1 to the body, rhydSSe 
Jack to control the aovementof theVsoond 
aanukralee*. with reapeet to «Jd fc3y?a 
tabteg lormeroo «td"Vooy for tdnung J 
2 wf^? taring as tajectionnoa' 

■one of the tubing former. ^ 
14. A machine according to either daha 

° n "4 m* porittoned bdoVtfw 

toMngformer, the ileevo former harina an 
<±±*™»»t itf tower end, aJSTfeS 

to the injection none of the rieeve fc«wT 
12 .« ^^"te L»«ordhig to nnyof dSme 

SSS. n 0,6 

"to 16, fat which add body carriei an In- 

mo Injection rone of the deevc fonnwT 

18. A machine according to deim 13 or loo 
SS^'^C" 17 'Sen deSontc^ 

SfS? ^""""tod on acrifaider thS^Sdirf 
hie on i 
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ttkea place aereened 

Redout ecreenedfcolotSck fr.pZ„ 

Va '^J'lfS'^ •ooordlng to any of dalmt 6 
° ^» W l h J h ° «to» of flow of STfa- 
jected tnaterfads are ooa trolled an u to 
■-In^.tonrtant IWdmeSlSf^tSnS 
•wjtfeey when pe«tog through ZTS* 



*«chhaye *-aU alldahla'oa i an~*5SSJ5 
oynndrfed portion of the body, thefanrfir 

^raoer into two annular ch*mb« £w 

ehantoen bdng prorided ^ 

iecdl^to^. ^ 

v«lv» eontrottiag anonfeof «i« 

matcriai. to VeUTiaj^C rone. 

13 to" AKfe -o&ng to^oV of dda. 

^^nSKdlsi.^ 
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_6 

pressure In the bottom of a bole being 
drilled and tor continuing the flow ox 
moulding material. 

22. A machine accotdhnz to claim 21 
5 whan dependent on claim 19* In which laid 

control means is adapted to act on reception 
of an hnpnlso from the pressure sensor such 
that, when tbeprcaenre sensed by the sensor 
exceeds a predetermined value, said control 

10 means cxnsei the delivery oi mud to the drill 
tool and to stop, both the sleeves to Inflate, 
(he or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 

IS each static mixer once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a hah to 
the machine's program downwards* 

23. A machine according to any Of claims 
20 20 to 22, In which said control means in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve snjS its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting hi motion inflation of me second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic jadu 30 

24. A method of exploratory drilling 
substantially as herein described. 

25* A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawings. 35 

A. A* THORNTON & CO.. 
Northumberland House, 
303 — 306 High Hotbora, 
London, W.C.t. 
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